Online learning has been growing at an exponential rate over the past decade, providing new opportunities for students seeking quality courses and programs offered through flexible formats. However, as higher education continues to expand online offerings, services must be expanded simultaneously to support all students. This article focuses on online student success and the importance of ensuring that accessibility is at the forefront of course design. Included are responses to 20 questions regarding disabilities and online student success. The article is interactive and provides readers with the opportunity to engage in simulations, to complete online assessments, and to watch/listen to demonstrations on assistive technologies. Recommended resources and strategies are provided that can be integrated into course design and faculty development.
I. INTRODUCTION
Approximately 11% of all students enrolled in higher education reported having a disability in 2008 [1] . Although the percentage of students with disabilities in 2008 closely reflects the percentage reported in 2004, the US Government Accountability Office states that recent legislative changes have the potential to increase the diversity and number of students with disabilities pursuing higher education [1] . To support students with disabilities enrolled in higher education and in online learning, it is important to understand disabilities and the resources students need to actively engage in their courses and to achieve their academic goals. This article includes 20 questions regarding disabilities with collaborative responses from a diverse group of 10 leaders who work with disability services and have experience in online learning at eight higher education institutions and organizations. Some of the contributors also have disabilities, so the collective responses build upon research, professional experience, and personal experience. The responses include screenshots and resources, such as simulation links, video demonstrations, and website links to provide a more detailed understanding of disabilities, accessibility, and support resources. This article is designed to be interactive. JALN readers are encouraged to interact with the simulations and to watch or listen to the demonstration videos as a way to learn more about disabilities and how to support online student success.
II. QUESTION & RESPONSE

Question 1: What is a disability?
The term disability, with respect to an individual, is defined by the Americans with Disabilities Act (ADA) of 1990, as amended under Title 42, Chapter 26, Section 12102 as the following:
• a physical or mental impairment that substantially limits one or more major life activities of such individual • a record of such an impairment • being regarded as having such an impairment. [2] As defined by the ADA, major life activities are divided into two areas-activities and functions:
1. Major life activities include, but are not limited to, caring for oneself, performing manual tasks, seeing, hearing, eating, sleeping, walking, standing, lifting, bending, speaking, breathing, learning, reading, concentrating, thinking, communicating, and working. 2. Major bodily functions include, but are not limited to, the immune system, normal cell growth, digestive, bowel, bladder, neurological, brain, respiratory, circulatory, endocrine, and reproductive functions. [ The National Center for Special Education Research published a report in 2011 that revealed 19% of high school graduates with disabilities enrolled in a four-year college or university, and 44% enrolled in twoyear community colleges [8] . It should be noted that 87% of these students received some type of accommodation or support because of a disability when they were in high school. However, only 19% reported receiving accommodations or support from their college or university because of their disability [8] .
Question 6: What are vision disabilities?
Vision disabilities include different conditions that affect a person's eyesight and major life activities. Vision disabilities include visual impairments, low vision, severe visual impairment, and legal blindness. Like many other disabilities, vision disabilities can be progressive.
The World Health Organization (WHO) reports that "285 million people are visually impaired worldwide: 39 million are blind and 246 have low vision" [9] . According to the WHO, there are four levels of visual function: (1) normal vision, (2) moderate visual impairment, (3) severe visual impairment, and (4) blindness [9] . The term "low vision" includes moderate and severe visual impairments. The American Optometric Association and Veteran's Health Council both reference the following classifications of visual impairment used by the WHO:
When the vision in the better eye (with best possible corrective lenses) is
• 20/30 to 20/60, it is considered mild vision loss, or near-normal vision;
• 20/70 to 20/160, it is considered moderate visual impairment, or moderate low vision;
• 20/200 to 20/400, it is considered severe visual impairment, or severe low vision;
• 20/500 to 20/1,000, it is considered profound visual impairment, or profound low vision;
• less than 20/1,000, it is considered near-total visual impairment, or near total blindness; and • no light perception, it is considered total visual impairment, or total blindness. [9, 10, 11] According to the American Optometric Association, "in the United States, any person with vision that cannot be corrected to better than 20/200 in the best eye, or who has 20 degrees or less of visual field remaining, is considered legally blind" [10] .
Low vision may require corrective lenses (glasses or contacts) and assistive technologies, such as a screen reader. Low vision includes disorders such as, but not limited to, age-related macular degeneration (AMD), cataracts, diabetic retinopathy, glaucoma, hemianopia, and retinitis pigmentosa [12] . The Lighthouse International website provides detailed information, videos, and images demonstrating what it is like to see a street scene with normal vision and different low vision disabilities as shared in figures 1-3. Lighthouse International also provides a video vision simulator that uses different filters to simulate some of the visual problems a person with an eye condition experiences every day [12] . The simulator allows users to select one of four Lighthouse International videos or the option to put in a YouTube URL and then select one of five disorders: macular degeneration, diabetic retinopathy, glaucoma, hemianopia, or retinitis pigmentosa. Lighthouse created this interactive simulator "to help inform, educate and sensitize the public about low vision" [12] . Used in conjunction with personal computers, screen reader software can range in price from $250 to $1,500. It should be noted that screen readers vary in functionality and capabilities. For example, some screen readers may provide excellent navigation for research on the web but have limited functionality when working with math, science, or technical content as compared to other screen readers. The American Federation for the Blind (AFB) has a product search option on their website that allows for searching by category, manufacturer, task, and product. The AFB also provides a detailed list of questions that should be reviewed prior to purchasing assistive technology.
Speech recognition software converts spoken words to text. Speech-to-text software programs can be used to create documents, create e-mail, and search the web. Software developed by Dragon enables users to dictate a writing assignment, notes, e-mail, and more depending upon the specific Dragon software program. The Dragon Naturally Speaking software is an excellent assistive technology for students who may have difficulty writing, particularly online students who spend many hours each week in text-based discussion boards, working on written assignments, and corresponding by e-mail. With speech-to-text software, students who have carpal tunnel syndrome, dyslexia, multiple sclerosis, rheumatoid arthritis, or other motor disabilities can be actively engaged within their online courses while staying closely connected to instructors and peers. Dragon has multiple apps that can easily be downloaded to mobile devices.
Mobile devices come with many assistive features for individuals with disabilities. For example, Apple's iOS devices (iPhone, iPad, and iPod Touch) come standard with VoiceOver. VoiceOver is a gesture-based screen reader that allows individuals to fully interact by using gestures (tapping, swiping, flicking) on the screen of the iOS device. Bluetooth wireless braille displays can also be paired VoiceOver. Using apps that come with an iOS device, individuals can touch the screen to hear what is under their fingers and then gesture to control the device. Siri is Apple's intelligent agent that is integrated with VoiceOver, enabling individuals to use their voices to place phone calls, send messages, navigate the web, get directions, and more. Zoom, a built-in magnifier that can increase magnification between 100 and 500% with a double-tap of the screen with three fingers, also works with VoiceOver. The large text feature enables individuals to increase the text size to up to 56 points for easier reading with Mail, Calendar, Contacts, and Notes. There is also a feature to invert colors for a higher contrast. Speak Selection is an app that will read e-mail, iMessages, web pages, documents, and books aloud. Dictation allows individuals to tap the microphone button then "dictate" a text, e-mail, etc. without having to type using the keyboard. Extensive information about iOS devices and accessibility features is available on the Apple Accessibility web page.
The Android 4.0 device integrates accessibility settings for vision-and hearing-impaired users. Some of the accessibility settings include speak passwords (it speaks passwords as you type them); manage call answering/ending (use a physical button to end calls); screen timeout (how long before the screen goes blank); TalkBack (speak all events that happen); explore by touch (hear or see descriptions of what you are touching on the device); negative colors (reverse colors of the screen); changing font size; etc. For a full list of accessibility settings and information on the Android 4.0 device, visit the Tech Republic website.
Technological advancements are bringing new products and applications to the market on a continuous basis. The products and applications mentioned represent just a few of the extensive products and applications available on the market.
Question 8: What is color blindness?
Color blindness is a color vision deficiency and is also considered an invisible disability. It is the inability to distinguish certain shades of colors and can range from mild to severe. It is often assumed that an individual who is color-blind only sees "in black and white." However, most color-blind people see color [15, 16] . Research reveals that 1 in 12 (8.0%) males and 1 in 200 (0.5%) females are color-blind [16] . Only 1 in every 33,000 people has achromatopsia, which is a visual disorder that includes the absence of color vision accompanied by other visual impairments [17] .
Color blindness varies depending upon an individual's ability to differentiate hues of color. This variance is due to the functionality of the cone lights in the eyes. There are three type of color blindness:
• Red-green color blindness/red-green deficiency • Blue-yellow color blindness/blue-yellow deficiency • Total color blindness [18, 19, 20] For individuals with normal color vision, they have trichromatic color vision, meaning that all three types of cone lights in their eyes function correctly [19] . Individuals with faulty trichromatic vision, also known as anomalous trichromacy, see color and use all three cones but one cone perceives light slightly out of alignment, producing three different color effects [16] . Even though these individuals can still see color, they are color-blind; their color blindness varies upon the faulty cone. Dichromatic color vision, also known as dichromacy, is when individuals have only two cones that perceive color [19] . Therefore, one color is totally absent. People with protanopia "are unable to perceive any red ever, those with deuteranopia are unable to ever perceive green and those with tritanopia are unable ever to perceive blue" [16] . Individuals with monochromatic vision, also known as rod monochromacy and achromatopsia, see no color at all with the exceptions of grey ranging from black to white [19, 20, 21] . Achromatopsia is very rare and is often associated with light sensitivity and poor vision [19, 20, 21] .
Red-green color blindness is most common while blue-yellow color blindness is less common [20, 21] . Color blindness is typically genetic, so it is an inherited condition. Hearing loss is a gradual or sudden decrease in how well an individual hears. Hearing loss can range from mild to severe and may be temporary or permanent. The American Speech-Language Hearing Association (ASHA) lists five causes of hearing loss:
• Hearing loss at birth (congenital hearing loss)
• Hearing loss after birth (acquired hearing loss)
• Ear infections (otitis media)
• Noise • Ototoxic medications (medication effects) [25] An audiometric evaluation, also known as a hearing test, measures an individual's ability to hear different sounds and tones. Hearing is not measured in percentages but in decibels (dB) [26] . There are five categorizations of hearing loss. As shared by Cochlear, the amount of hearing loss someone has is ranked as mild, moderate, severe, or profound [26].
• Normal hearing You can hear quiet sounds down to 20 dB HL (decibels Hearing Level).
• Mild hearing loss
Hearing loss in your better ear is between 25-39 dB HL. You have difficulty following speech in noisy situations.
• Moderate hearing loss
Hearing loss in your better ear is between 40-69 dB HL. You have difficulty following speech without a hearing aid.
• Severe hearing loss
Hearing loss in your better ear is between 70-89 dB HL. Requires powerful hearing aids or an implant.
• Profound hearing loss Hearing loss in your better ear is from 90 dB HL. You need to rely mainly on lip-reading and/or sign language or an implant.
[26]
In the United States, approximately 17% of adults (36 million) report some degree of hearing loss [27] . Data provided by the Gallaudet Research Institute, based on the National Health Interview Survey or the Survey of Income and Program Participation, provides more information on the deaf:
• About 2 to 4 of every 1,000 people in the United States are functionally deaf; fewer than 1 out of every 1,000 people in the United States became deaf before 18 years of age.
• However, if people with a severe hearing impairment are included with those who are deaf, then the number is 4 to 10 times higher. That is, anywhere from 9 to 22 out of every 1,000 people have a severe hearing impairment or are deaf.
[28]
There are many causes of deafness. Some individuals are born deaf and others progressively lose their hearing as they age. The Christian Blind Mission states that congenital deafness describes "loss of hearing that is already present at birth." They also state how deafness may be hereditary; therefore, it can run in a family or be part of a genetic disease. Otitis media may cause deafness. This middle ear infection, which is caused by bacteria or viruses, can be chronic and lead to hearing loss and deafness. Progressive hearing loss, also known as presbyacusis, can be slight to severe and over time continue to degenerate. Noiseinduced hearing loss, which is caused by loud noise, can lead to progressive hearing loss and deafness. Ototoxicity refers to medication caused hearing loss, which is often accompanied by tinnitus [29] .
Overall, there are three types of deafness as outlined by the Safe Network:
• Conductive deafness: this means that sound cannot pass freely through the outer or middle ear.
• Sensorineural deafness: deafness is caused by a problem in the cochlea or auditory (hearing) nerve.
• Neural deafness: there is no auditory nerve or it is damaged, so the inner ear can no longer send information to the brain.
[30]
The National Institute on Deafness and Other Communication Disorders (NIDCD) provides detailed information on hearing loss and deafness. Some NIDCD statistics on deafness include the following:
• About 2 to 3 out of every 1,000 children in the United States are born deaf or hard-of-hearing.
• Nine out of every 10 children who are born deaf are born to parents who can hear.
• Approximately 4,000 new cases of sudden deafness occur each year in the United States. Hearing loss affects only 1 ear in 9 out of 10 people who experience sudden deafness. Only 10% There are many hearing loss and tinnitus simulators available online that provide an opportunity to experience different hearing impairments. The first simulator link included in this section's resources enables individuals to select the speech type (female, male, child), location (outdoor park scene, restaurant scene), and hearing-loss level (mild, moderate, severe). The second simulator enables individuals to listen to 11 representative sounds of tinnitus. The third simulator combines hearing loss and tinnitus in alignment with different ages (35 year old, 50 year old, and 80 year old).
Simulations:
Hearing Loss (Select Speech, Location and Hearing Loss Level) |http://www.starkey.com/hearing-loss-and-treatment/identify-hearing-loss/Hearing-Loss-Simulator . ASL is not English: it is another language that has its own grammatical rules and syntax. ASL is also not universal, so it is different in each country, including regional dialects.
Captions, as defined by the US General Services Administration, "provide the synchronized text equivalent of audio information in the same language as the audio" [34] . Captions include both speech and non-speech information, as well as sound effects, music, and laughter [34], which equalizes communication access for students who are deaf or hard of hearing. Captioning benefits students with learning disabilities and cognitive disabilities as well as English language learners. There are two types of captioning:
• Open captions are words that appear automatically on your video when you hit play; you cannot turn them off.
• Closed captions don't appear unless you turn them on. You can turn them off. [34] Captions are different from subtitles. While subtitles appear in films in which "the audience speaks a different language than that used when the film was recorded" [34] , captions are in the same language as the video's audio track. The US General Services Administration provides on their Caption Videos and Multimedia web page detailed information, including examples of correct and incorrect captions as well as resources. Additionally, the Described and Captioned Media Program, funded by the US Department of Education and administered by the National Association of the Deaf (NAD), provides a robust and interactive web page (Caption it Yourself-CIY) that uses icons to provide a better understanding of how captions transmit audible information. The National Captioning Institute website also provides extensive information on captioning (prerecorded, live, subtitling) and web captioning (prerecorded, live) as well as other resources. Technology and telecommunications continue to provide advancements in communication for the deaf and hard of hearing. According to NAD, assistive technologies for the deaf and hard of hearing include "realtime captioning services, Internet captioning applications, movie caption display systems, a wide range of relay services that provide access to the telephone network, digital televisions with digital captions, and video remote interpreting services" [35] . The National Institute on Deafness and Other Communication Disorders (NIDCD) provides detailed information on assistive devices for the deaf and hard of hearing on their website. iCanConnect provides information on assistive technologies for individuals who are deaf and blind. AbleData provides extensive information on assistive technologies, including products, resources, and a library for individuals who are deaf, blind, and deaf-blind. The National Center for Learning Disabilities (NCLD) has developed an extensive table that provides detailed information on each LD. This table is available online, enabling users to click on the different disabilities to learn more about each one; links are also provided to videos and other resources [37]. Freshmen Survey, which is administered to incoming first-year students before they start classes at their institutions, and it asks students about "hidden" disabilities, including attention deficit/hyperactivity disorder (ADHD) and psychological disorders [38] . Of the 2010 respondents, 11.9% reported having one disability/medical condition, and 2.7% reported having two or more disabilities/medical conditions [39] . Table 2 provides an overview of the reported disabilities. The words accessibility and usability may seem synonymous. However, for a student with a disability, the difference can be the ability to navigate a website, use a software program, read course content shared by a professor, or actively engage in a course. The World Wide Web Consortium (W3C) provides definitions for accessibility, web accessibility, usability, and usable accessibility.
W3C definitions include the following:
• Accessibility is about ensuring an equivalent user experience for people with disabilities, including people with age-related impairments.
• Web accessibility means that people with disabilities can perceive, understand, navigate, and interact with websites and tools, and that they can contribute equally without barriers.
• Usability is about designing products to be effective, efficient, and satisfying.
• Usable accessibility combines usability and accessibility to develop positive user experiences for people with disabilities. [40, n.p.]
Accessibility and usability are critical for online student success. As shared by Freedom Scientific, "It is in everyone's best interest to create Web pages and other documents that are both accessible and easy to use" [41] . For online students with disabilities, navigation and layout are very important. Course developers and instructors need to consider how students will access and interact with both web content and documents. Therefore, accessibility and usability should be at the forefront of course development.
Within learning management systems, course developers an faculty should modularize content and use descriptive header levels so the navigation is easier to use for students who use screen readers. For example, it is better to have two shorter, segmented pages of lesson content than one page that requires students to scroll extensively to access information. The integration of descriptive headers enables students with disabilities to skim the course content more quickly so they can readily find needed information. When headers are not included on a page, screen readers process the text word by word and number by number, therefore causing a student using a screen reader to go through the content on each page word by word, line by line, from the top of the page to the bottom of the page each time the student navigates into a new section of the course each week. It should be noted that creating headers does not simply mean putting the title in bold and enlarging the font size. While a student with normal vision can easily recognize this format as a header, a screen reader will not. Within the learning management system, there are formatting options that allow for the selection of headings and subheadings as shown in figure 8 . For courses that provide extensive lists of web resources as electronic links within the learning management system, course developers and faculty should break the list of links into sections using descriptive headers so students using screen readers can find links more quickly. Without headers, a student using a screen reader has to go through each electronic link individually and then recall which specific link in a long list of links is needed; this process can be very time consuming. One method to solve this issue is to use an alternate layout. For example, the AbleData website has a link on the top of their home page for an alternate layout. The link for the alternate layout is the first option on the top toolbar next to Content, Site Map, A-Z Index, Help, and Search. The alternate layout provides the website content in a more structured manner, where the resource lists are shorter and fall under detailed headings for easier navigation. It should be noted that within course materials (e.g., Word documents, Excel spreadsheets, PowerPoint presentations, etc.) the same layout structure should be applied for long lists of web resources with electronic links. By breaking the resources into sections using descriptive headers, students can more easily navigate and optimize the web resources. Lastly, it is recommended that higher education intuitions consider providing an alternate layout link on their websites so students using screen readers can find information more readily on the web pages. A recently published open-access guide entitled, How-To Guide for Creating Accessible Online Learning Content, provides detailed information about accessibility, usability, and best practices for creating usable content that benefits all students. This guide, listed in the resources for this section, focuses specifically on online course content and students with disabilities.
Resources:
Accessibility and Usability: General Tips for Writing Better HTML or Other Documents http://www.freedomscientific.com/Training/accessibility.asp How-To Guide for Creating Accessible Online Learning Content http://projectone.cannect.org/
• Educate campus personnel so they know what to do, know how to do it, know why they are doing it, and know the consequences of their choices.
• Promote a collective understanding of the capabilities and commitment to continuous improvement that will lead to sustainable organizational change.
Shared Governance
• Provide leadership through an executive steering committee that works with stakeholders and actively develops strategies and leads projects.
• Develop communities of practices to bring together stakeholders from procurement, instructional materials, and web accessibility so that everyone understands the roles and responsibilities of each person in a campus-wide accessibility effort.
Continuous Process Improvement
• Identify the processes, practices, and procedures that need to be in place for the sustainable removal of accessibility barriers.
• Plan and implement projects and activities that will integrate accessibility into the identified campus processes, practices, and procedures. • Measure progress.
In 2004, California State University (CSU) Chancellor Charles Reed signed an executive order affirming CSU's commitment to ensuring equal access for persons with disabilities. This executive order, which led to the establishment of the Accessible Technology Initiative (ATI) in 2006, provided the first steps for CSU to take a more proactive approach to accessibility from both the campus level and system level. In 2010, the Continuous Process Improvement Approach was developed through the CSU shared governance process that included diverse groups of CSU campus stakeholders coming together to share their accessibility expertise and knowledge. This approach is based on a set of goals and success indicators that serve as the framework for a repeatable yearlong cycle of planning, working the plan, and measuring progress. The framework includes 22 goals and 142 success indicators spread across three priority areas: (1) web, (2) procurement, and (3) instructional materials.
The example shown in table 3 is an abbreviated look at a business process area from the Web Continuous Process Improvement Framework. This example includes a goal and some of the associated success indicators. Progress towards meeting the success indicator and ultimately accomplishing the goal is measured by a set of status levels. The status-level criteria are shown in table 4. Resources have been both identified and allocated.
Established
The campus has a standard practice. Procedures are consistent and formal. Documentation is complete and fully reflects the standard practice.
Resources have been both identified and allocated.
Defined
The campus has a common practice. Procedures, if in place, are consistent but informal. Documentation, if present, is in working draft.
Resources have been firmly identified but not yet allocated.
Initiated
The campus has an ad hoc or developing practice. Procedures, if in place, are generally ad hoc. Documentation is generally absent.
Resources have been tentatively identified but not yet allocated.
Not Started
No action has been taken yet.
No documentation has yet been generated.
No resources have yet been allocated. Source: CSU Web Continuous Process Improvement Framework CSU campuses use the Continuous Process Improvement Framework and follow a yearlong cycle:
• Planning: each campus establishes a plan based on priorities, such as impact and capacity, to guide their work on success indicators throughout the year.
• Working the plan: each campus works with the campus-based ATI Steering Committee to implement their plan. Additionally, the ATI system-wide team organizes projects to address specific high impact success indicators. These projects are collaborative efforts across our campuses that produce deliverables that can be adopted and adapted by an individual campus.
• Measuring progress: ATI annual reports that cover all the goals and success indictors measured by status level are submitted by each campus. System-wide aggregate reports are compiled from the individual campus reports.
This approach has resulted in continued accessibility improvements across the system.
CSU has learned many valuable lessons while implementing accessible information and technology, and the university is willing to share what has been learned from both an institutional and system-wide approach. Collaboration inquiries can also be sent to ati@calstate.edu.
Question 15: What is VPAT? Does VPAT mean a product is accessible? Question 16: What do higher education institutions need to know about military veterans with disabilities?
Colleges and universities actively recruit veterans to enroll in courses and programs, particularly online learning. Data reveals that since August 2009, more than 500,000 veterans have used benefits offered through the Post-9/11 GI Bill to enroll in higher education courses and programs [43] . However, research indicates that the newest returning veterans are "filing for disability benefits at a historic rate," claiming between eight to 14 ailments [44].
The article, "Operation Graduation," focuses on returning veterans and a study conducted at seven public institutions across the United States. The results of the study revealed that "when student veterans are supported by their colleges and universities, their grades, retention and graduation rates are higher than those of their peers" [43] . As shared by Wendy Lang, director of Operation College Promise, "it's one thing to get a veteran student to a college campus, but if that veteran student gets to campus and doesn't receive support services they will not get a degree" [43] . For students who enroll in online programs, there may be an increased risk of attrition if support services are not easily accessible.
The following are statistics regarding disabilities reported on returning veterans:
• Upon completion of their military service, veterans are screened for any disabilities that may be service connected. If service-related disabilities are discovered, these veterans are informed about the different offices that provide services but not the specific resources available.
As shared in the previous statistics, many veterans have both hidden and visible disabilities. However, many may be too proud to ask for assistance from disability services. Therefore, it is important for disability service offices to connect with veteran services to share the needs and requirements of these services to veterans. Research shows that veterans need someone they know and trust to work with them regarding medical and psychological services needed for college courses [50] .
A recent study conducted at Penn State World Campus identified veterans with sensory impairment who were not aware that these resources existed, and furthermore, were not aware of their rights as a student as it pertains to accessible courses [50] . The Penn State World Campus study found that a key factor to successfully getting veterans to seek services is to understand their connection and relationship with other veterans (based on triggers). Through this relationship, veterans may then be connected through other veterans to directly introduce the appropriate services and resources (known as coaching). Utilizing this model, Penn State World Campus has taken their veteran disclosure rate from 0% to 80%; the veterans' comfort level of self-disclosure has also increased by a substantial margin within a year [50] .
Remember that most veterans may not be comfortable with self-disclosing that they have disabilities; many may downplay their conditions, such as brain injuries, post-traumatic stress disorders, psychological conditions, hearing impairments, and visual impairments. Therefore, it is also very important to make courses with built-in accessibility, such as captioning for hearing impairments. If colleges and universities provide universally designed courses for all, veterans who still do not ask for help may still be able to get the assistance they need without self-disclosure because the accessibility is built into the course. This preemptive design strategy is critical for both resident and online programs. However, even with accessible design, colleges and universities need to work with veteran services to determine the best way to help these students lower their defenses and receive the help they need to ensure educational success.
Resources:
ADA Universal design is an architectural concept developed by Ron Mace in the mid-1980s. Mr. Mace was an architect who also happened to use a wheelchair for mobility. His idea was to build design elements into the environment that made it more usable for all persons, including those with disabilities. Mr. Mace founded the Center for Universal Design at North Carolina State University to further the research and development of universal design of environments and products. The center provides information, research, and technical assistance related to universal design.
There are seven principles of universal design: There are multiple examples of universal design built in the environments we know, live, and work in every day. Do you use a sidewalk curb cut at the airport so you can pull your wheeled luggage behind you? Or have you taken a small child for a walk in your neighborhood by pushing the child in a stroller without lifting it onto the sidewalk because a curb cut was available? Have you ever approached a closed door with an armful of packages and been able to open it because it has a levered door handle instead of a doorknob? Do you enter a store through a door that opens automatically as you approach it? Have you ever used the Undo function in a word processing or other computer application? All of these elements-the curb cut, the levered door handle, the automatic doors, the Undo function-are examples of how the seven principles of universal design create more usable environments for all persons, regardless of disability status.
Question 18: How has universal design been applied to learning?
Several researchers and organizations have recognized that the seven principles of universal design could be applied to seated, traditional learning environments and offer benefits to all students, not just those with disabilities. Significant work in this area has been done by the Center for Applied Special Technology (CAST), which was founded in 1984, and the National Center on Universal Design for Learning, which was founded in 2009. CAST and the National Center for UDL work collaboratively in Wakefield, Massachusetts. The National UDL Center developed guidelines for educators wanting to infuse universal design into their learning environments and activities. The UDL guidelines are organized by three primary principles for educators desiring to infuse universal design into their learning environments and activities:
1. Provide multiple means of representation. 2. Provide multiple means of action and expression. 3. Provide multiple means of engagement. [52] There is a color-coded graphic organizer of the three UDL guidelines that provides explanations and bulleted examples of each of the three principles on the UDL website http://www.udlcenter.org/aboutudl/udlguidelines/udlguidelines_graphicorganizer).
Both the original seven principles from the Center on Universal Design and the guidelines developed by UDL apply to online courses in higher education in various, and at times, overlapping ways. For example, when course developers utilize a tool, such as an at-a-glance module to provide a road map for students to easily and efficiently find the lecture resources as well as the reading, writing, and discussion assignments, developers would include several guidelines of both sets of universal design principles, such as the following: There is no current research that shows what percentage of colleges and universities require accessibility training for full-time and/or part-time faculty who teach online courses or for course developers who work with online courses. "Should" accessibility training be required by colleges and universities that offer online learning? The answer is yes.
In June 2010, the US Department of Justice and US Department of Education wrote a letter to college and university presidents regarding technology and accessibility. The letter stated the following:
The Departments of Justice and Education share responsibility for protecting the rights of college and university students with disabilities. . . . The general requirements of Section 504 and the ADA reach equipment and technological devices when they are used by public entities or places of public accommodation as part of their programs, services, activities, goods, advantages, privileges, or accommodations. [53] As educators and leaders, we all share the responsibility for protecting the rights of college and university students with disabilities. It is through understanding disabilities and what is needed to support student success that we can collaboratively ensure equal access and equal opportunity for all students, both on campus and online. Technology is progressing so quickly that accessibility initiatives are typically afterthoughts rather than built-in aspects of the systems we design or purchase. Disability service offices are often looked at to solve all issues of accessibility with accommodations. However, we must be proactive and realistic if accessibility and usability are to be realized within higher education.
Accessibility is a collective responsibility that requires an institutional commitment across all units. Understanding disabilities and online student success is just the beginning. Accessibility requires leadership, foresight, education, and collaboration. We encourage you to reach out to and work with colleagues across campuses, across systems, across states, and globally to assist in bringing about the cultural and paradigm shift needed to ensure equal access and opportunity for all students.
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